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I.! Keywords and Abbreviations 
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Abbreviations  
AAP   American Academy of Pediatrics 
ADD   attention-deficit disorder 
ADHD   attention-deficit/hyperactivity disorder 
CC   care coordination 
CSHCN  children with special health care needs 
CYSHCN  children and youth with special health care needs 
DHHS   U.S. Department of Health and Human Services 
FPL   federal poverty level 
LPFCH  Lucile Packard Foundation for Children’s Health 
MCHB  Maternal and Child Health Bureau 
NCBDDD  National Center on Birth Defects and Developmental Disabilities 
NS-CSHCN  National Survey of Children with Special Health Care Needs 
OOP   out-of-pocket 
PCP   primary care provider 
SES   socioeconomic status 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
II.! Introduction 
 
From the societal perspective, we have a responsibility to provide safe, timely and 
quality care for children regardless of health status, functional status or disability. For 
families caring for a child or children with special health care needs (CSHCN), this 
responsibility often means added social pressures (e.g., time coordinating care, reducing 
time spent working) and financial expenditures (out-of-pocket expenses). This paper 
seeks to explore the burden, experience and opportunity loss of caregiving for caregivers 
of CSHCNs using economic evaluation methods. This paper will examine the impact of a 
care coordination intervention for families of CSHCN. 
 
III.! Background 
 
Definitions 
Children with special health care needs (CSHCN) are defined by the federal 
Maternal and Child Health Bureau as “those who are at increased risk for a chronic 
physical, developmental, behavioral, or emotional condition and who also require health 
and related services of a type or amount beyond that required by children generally.”1 By 
definition, all CSHCN experience at least one of 18 specific health conditions included 
on the National Survey of Child Health screening assessment tool. The most commonly 
reported conditions were attention-deficit disorder (ADD) or attention-
deficit/hyperactivity disorder (ADHD) (32.2%). The second and third most commonly 
reported conditions were learning disability (27.2%) and developmental delay (14.7%), 
respectively.2  
 Many CSHCN experience one or more functional difficulties that impact their 
day-to-day lives. Examples of functional difficulties experienced by CSHCN include: 
breathing or other respiratory problems; swallowing or digesting food; speaking 
communicating, or being understood, coordination or moving around; behavioral 
problems. Over 92% of CSHCN reported experiencing one or more functional 
difficulties, with 43.2% experiencing 4 or more.2  
 
Prevalence and Demographics 
According to the 2011-2012 National Survey of Children with Special Health 
Care Needs (NS-CSHCN), in the United States, approximately 14.6 million children ages 
0-17 years (19.8%) have special health care needs.3 The national survey screening tool 
estimates the prevalence of CSHCN from 14.4% to 26.4% across all 50 states and the 
District of Columbia.3 Compared to children that do not meet CSHCN criteria, CSHCN 
are more likely to be male (58.1% male vs. 49.4% female).3 
 
Family Impact 
Psychosocial and Economic Impacts 
Families caring for CSHCN experience major psychosocial impacts. Many 
experience conflicts within the family unit, including strain within parental and sibling 
relationships. Caregivers of all kinds experience emotional distress and suffering related 
to the demands of the particular disease or disability.  For example, in a study by Bailey 
et al. (2012), one-third of caregivers for children with fragile X syndrome (a genetic 
condition causing a range of developmental problems such as learning disabilities and 
cognitive impairment) had seen a professional for anxiety, stress, or depression during the 
 past year.4,5 Additionally, one-fourth of caregivers were using prescription medication to 
help with these mental health issues.5  
In addition to the psychosocial impact of caregiving for CSHCN, a small number 
of studies have examined the financial or economic burden. In general, CSHCN are more 
frequent users of hospital days, emergency department visits, medical procedures, and 
home health days than non-CSHCN.6 According to Boulet et al. in 2009, this extensive 
use of services and supports may create a financial burden for many families.6  Further, 
according to Tilford (2001), caring for a child with a disability or complex health 
condition can result in changes in the economic status of the family.7 For example, 
Tilford explains that families caring for CSHCN may experience limitations on the 
quality and quantity of interactions outside of the family. The type and severity of impact 
differ according to the type of special health care need, as explained by a study by Emery 
(1989) in which congenital heart defects results in more family difficulties and stress than 
other conditions like craniofacial anomalies.8  
Considering the many psychosocial and economic impacts of caregiving for 
CSHCN, it is critical to outline the functions that impact the experience of caregiver 
burden for this unique population. 
 
Care Coordination 
Families raising CSHCN have long acted as primary, informal care coordinators 
for their children. The complex process of coordinating resources for CSHCN is well 
documented in a “care map” developed by a parent of CSHCN, Cristin Lind.9 Lind and 
her family mapped out the process of caring for her son, Gabe, who has special needs.  
The care map showcases the family’s strengths and communicates both the big picture 
 and small details of caring for a child with special needs. At the map’s center is Gabe, 
who is surrounded by the nucleus of the family. The systems and structures that support 
Gabe and the Lind family pinwheel from the nucleus and include the domains of 
health/health care, school and special education, family support, legal and financial 
support, recreation and the community, and advocacy and leadership. The supports 
detailed by Lind and her family range from Gabe’s primary care provider to the adaptive 
sports coach to the school bus driver. 
 
 
Figure 1. Care Map. Courtesy of Cristin Lind (2012).   
 
Acting as the coordinators of health care providers, home care workers, child and 
respite care, teachers, specialists and community agencies can “add considerable stress 
 and time to parenting, cause families to miss work or work less, strain relationships or 
cause needs to go unmet.”9  
There is a large financial burden on the family as the weekly hours spent 
coordinating care can be translated into losses of productive labor hours per week. In its 
section on Impact on Families, the 2009-2010 NS-CSHCN measures time families of 
CSHCN spend per week coordinating care for their child.10  
 
 
Employment Challenges 
Informal caregivers of CSHCN report a significant impact on their employment 
due to the burden of caring for a child with special needs. According to the 2009-2010 
NS-CSHCN, 25% of families reported needing to cut back hours and/or stop working, or 
both, in the last year due to the child’s condition.10 The impact of reducing hours or 
giving up a job is likely to impact a family’s income. Children in low-income families are 
more likely to have parents who have given up jobs. Notably, one-third of CSHCN live in 
poverty and nearly 30% of those with family incomes between 100% and 199% of the 
federal poverty level (FPL) have parents who reported that they cut back on work or 
stopped working to care for their CSHCN compared with 18% of CSHCN with family 
incomes of 400% of FPL or more.10 
 
Out-of-Pocket Expenses 
Families of CSHCN experience the economic burden of annual out-of-pocket 
(OOP) expenses. For example, families are required to pay for health care services not 
covered by their insurance plans, including therapies, home health care, prescription 
drugs, mental health care, medical equipment and dental services.10 According to the 
 2009-2010 NS-CSHCN, 22.1% of families with a CSHCN pay $1,000 or more in annual 
OOP expenditures. Lindley and Mark (2010) reported that families of children with 
autism, muscular dystrophy, cystic fibrosis, cardiac issues, and behavioral issues incur 
annual OOP expenditures (excluding insurance premiums) “ranging from $2,669 to 
$69,906 compared to $676 to $3,181 for families with non-SHCN children.11 
According to the Maternal and Child Health Bureau, CSHCN from low-income 
families are less likely to have high OOP expenditures than are CSHCN from families 
with middle- or high-incomes.12 This is explained by children in low-income families are 
likely to be covered by federal health care programs like Medicaid and CHIP.12 Lastly, it 
is important to recognize that the data reported in the NS-CSHCN survey only include the 
expenses that families actually paid; low-income families may have unpaid bills that are 
not reported in the national survey data. Indeed, for families at or below the FPL, any 
OOP expense can significantly impact their financial situation. Analyzing the annual 
costs associated with caring for CSHCN at varying income levels is critically important 
to understanding the entire picture of caregiving for this high-need population. 
 
Interventions to Address Caregiver Burden for CSHCN 
Review of Care Coordination  
To address the impacts of fragmented care and burden for caregivers of patients 
with medical complexity, health care providers and researchers developed care 
coordination interventions. According to the American Academy of Pediatrics (AAP):  
“care coordination occurs when a specified care plan is implemented by a 
variety of service providers and programs in an organized fashion.”16  
 
The AAP statement presents the goals of care coordination as to: 
 •! Gain access to and integrate services and resources 
•! Link service systems with the family 
•! Avoid duplication and unnecessary cost, and 
•! Advocate for improved individual outcomes.16 
 
According to Antonelli et. al, pediatric care coordination is “a patient and family 
centered, assessment driven, team based activity designed to meet the needs of children 
and youth while enhancing the caregiving capabilities of families.”13,14 The Antonelli 
definition is unique in that it acknowledges both the role of caregiving and the need to 
innovate to improve the quality of caregiving for CSHCN. For the purposes of this 
economic evaluation, an extensive literature search was performed to understand both the 
impacts and costs associated with care coordination interventions.  
It is also important to consider the setting and personnel in which and by whom 
care coordination activities are performed. In a primary care or specialty care setting, 
nurses are often the first point of contact when families require support for caring for 
their child. Nurses are most frequently the care team member to participate in the design 
and implementation of projects and practices that demonstrate the effectiveness of nurse-
led care coordination.15 This is why many care coordination interventions utilize the 
unique, patient-centered nursing skill set. 
 
Care Coordination Interventions to Reduce Caregiver Burden 
Numerous studies have identified care coordination as an issue for CYSCHN and 
developed supportive interventions. The following literature review table is credited to 
the Agency for Healthcare Research and Quality and the Stanford University-UCSF 
Evidence-based Practice Center for its technical review on the multiple tested care 
coordination interventions for the CYSHCN population.17 
 Article Study 
Design 
N Sample 
Definition or 
Eligibility 
Coordination Program 
Components 
Measured 
Outcomes 
Categories 
Fields et 
al. 
Prospective 
Cohort 
28 Technology-
dependent 
children 
Home-based care via 
consortium of 
community services and 
medical facilities; set 
minimal standards for 
discharge planning. 
Parent 
satisfaction, 
technology 
dependence, 
death, care use, 
cost 
Criscione 
et al. 
Randomized 
Control Trial 
115 Adolescents 
and young 
adults with 
developmental 
disabilities 
Nurse practitioner 
clinical care; referral and 
accompanying to 
specialty services; active 
involvement in 
hospitalization and 
discharge planning. 
Hospital 
admissions, length 
of stay, charges 
Liptak et 
al. 
Retrospective 
descriptive 
10,715 Children with 
ICD-defined 
chronic illness 
Case management and 
wraparound services in 
specialty care clinics. 
Hospital 
admissions, length 
of stay, charges 
Palfrey et 
al. 
Prospective 
cohort 
150 Children with 
clinically 
assessed 
serious chronic 
diseases 
Nurse practitioners in 
pediatric care; 
assignment of local 
parents of CSHCN; 
modification of pediatric 
office routine; 
individualized health 
plan; expedited referrals 
and communication with 
specialists. 
Parent 
satisfaction, parent 
work days missed, 
care use, costs 
Farmer et 
al. 
Pre-post 
treatment 
51 Children with 
clinically 
assess chronic 
diseases 
Nurse practitioners in 
pediatric care; 
assignment of local 
parents of CSHCN; 
modification of pediatric 
office routine; 
individualized health 
plan; expedited referrals 
and communication with 
specialists, home visit. 
Parental 
satisfaction, 
family needs, 
caregiver strain, 
parents’ missed 
work days, 
children’s school 
absences, and 
utilization 
Chernoff 
RG et al. 
Randomized, 
prospective 
clinical trial 
136 Children with 
diabetes, sickle 
cell anemia, 
cystic fibrosis, 
asthma 
Assignment of local 
parents of CSHCN; child 
life specialists; 
telephone visits; family-
based events, 
Adjustment and 
mental health 
problems 
Pless IB et 
al. 
Randomized, 
prospective 
clinical trial 
332 Care received 
in specialty 
clinics 
Nurses assigned as case 
managers and family 
support facilitators; 
referral coordination; 
school communication. 
Psychosocial 
functioning 
Table 1. Characteristics of evaluations of care coordination interventions for children 
with special health care needs. Agency for Health Research and Quality and Stanford 
University-UCSF Evidence-based Practice Center (June 2007): A Critical Analysis of 
Care Coordination Strategies for Children with Special Health Care Needs.  
 
 Due to the limited literature on the impacts of care coordination specific to 
caregiver burden for the CSHCN, population this economic evaluation will rely on data 
from programs designed to reduce the burden of caregiving for patients with other types 
of complex disorders, like adult mental health disorders.  
The intervention selected for analysis was part of a randomized control trial by 
Tanner et al. (2014) in which researchers implemented a community-based care 
coordination intervention to reduce unmet caregiver needs and burden in informal 
caregivers of persons with dementia.18 Although dementia is an adult disorder, the high-
need caregiving pattern can mimic the pattern of providing and coordinating care for 
CSHCN. According to Tanner et al., there is limited “convergence of evidence in 
previous care coordination trials support modes to moderate effects of care coordination 
programs in reducing caregiver burden.”18-23  
The dementia care coordination pilot trial included two groups: elderly patients 
with dementia who received care coordination services along with their health care 
services (n=106) and elderly patients with dementia who received usual care only 
(n=183).18 The study aimed to measure changes in caregiver unmet needs as well as 
secondary outcome measures such as caregiver burden, depression and quality of life.  
The Tanner et al. study found that within 18 months, the care coordination 
intervention decreased the number of hours per month that a caregiver missed work (due 
to their caregiver responsibilities) by 1.41 hours per month.18 This significant finding can 
be applied to the economic evaluation to estimate the number of hours per month of 
missed work by a caregiver of a CSHCN that were saved given a care coordination 
intervention. Of note, the Tanner et al. study did not list costs associated with 
 implementing a CC program, so this economic evaluation will assume that the CC 
services are embedded within the primary care or specialty care services received by the 
patient.  
 
Summary 
In sum, the two aims of the economic evaluation are to: 
1.! Estimate the direct and indirect costs to families related to caring for 
CSHCN (usual care), and  
2.! Estimate the direct and indirect costs to the same families who receive a 
care coordination intervention (intervention group).  
The overall experience of burden is calculated by estimating the annual number of hours 
spent coordinating care, reduction of employment hours, and out-of-pocket expenses 
among 40,242 families caring for CSHCN in the United States.  
 
IV.! Methods 
Data Set  
Measuring caregiver burden presents unique challenges to researchers. Objective 
measures of caregiver burden include direct expenditures, such as the amount spent out-
of-pocket to care for the patient per year, and indirect expenditures, such as the amount of 
time spent coordinating care per week and the impact of caregiving on the caregiver’s 
employment. Honea et al. (2008) suggest that in order to objectively assess caregiver 
burden in the research arena, “measurement should ideally be done with a 
multidimensional, valid, reliable and clinically relevant tool” with continual evaluation 
on how the measures perform.15 Hence, to meet these standards and to narrow the focus 
 of the economic analysis, three indicators from the 2009-2010 NS-CSHCN were selected 
to estimate the annual economic burden of caregiving for CSHCN.  
 
National Survey of Children with Special Health Care Needs 
The data set selected for analysis was the 2009-2010 National Survey of Children 
with Special Health Care Needs (NS-CSHCN). The primary funder for the survey was 
the U.S. Department of Health and Human Services’ (DHHS) Maternal and Child Health 
Bureau (MCHB). Additional funding for specific questions were provided by the 
National Center on Birth Defects and Developmental Disabilities (NCBDDD) and the 
Lucile Packard Foundation for Children’s Health (LPFCH). The NS-CSHCN was a 
cross-sectional telephone survey of U.S. households with at least one child aged 0-17 at 
the time of the interview. All children living in eligible households were screened for 
special health care needs. Of note, if no CSHCN were identified, the call was terminated 
after the participant answered demographic questions for sampling weights.24 Data for the 
2009-2010 NS-CSHCN were collected from July 7, 2009 through March 2, 2011.  
With regards to the completed CSHCN interviews, 75% of the respondents were 
mothers (biological, step, foster, or adoptive), 17% were fathers (biological, step, foster, 
or adoptive), 6% were grandparents, and 2% were other relatives or guardians.22 Overall, 
40,242 caregivers of CSHCN were sampled.24 
 
Categorizing Child Health and Functional Status 
Based on responses to two questions about health and functional status, children’s 
ability to participate in activities was classified into three categories (Figure 2):  “Never 
 affected,” “Moderately affected, some of the time,” and “Consistently affected, often a 
great deal.”  
 
 
Figure 2. Percentage of children meeting CSHCN screener in the NS-CSHCN database 
by functional status, 2009-2010. National Survey of Children with Special Health Care 
Needs. NS-CSHCN 2009/10. 
 
Demographics 
A detailed breakdown of the demographic characteristics presented in the 2009-
2010 NS-CSHCN is included below (Table 1). Note that the demographic information is 
distributed across the three health and functional status indicators selected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
! 
 
Table 2. Demographic characteristics of children meeting CSHCN screener in the NS-CSHCN 
database by functional status, 2009-2010. National Survey of Children with Special Health Care 
Needs. NS-CSHCN 2009/10. Data query from the Child and Adolescent Health Measurement 
Initiative, Data Resource Center for Child and Adolescent Health website. Retrieved 09/02/17 
from www.childhealthdata.org. 
 
 
 
!Key Indicators  
First, the NS-CSHCN identifies the number of hours per week families spend 
coordinating care for their CSHCH:  < 1 hour, 1-4 hours, 5-10 hours, > 11 hours.10 For families 
of CSHCN whose daily activities are never affected by their condition, 57.5% spend less than 
one hour per week coordinating care. For those whose daily activities are moderately affected by 
their condition, 41.9% of families spend between one and four hours per week coordinating care. 
Lastly, for children whose condition consistently affects their daily activities, over 80% spend at 
least one hour coordinating care and nearly 30% of families spend 11 or more hours per week 
coordinating care per week (Figure 3). 
 
Figures 3 and 4. Percentage of children meeting CSHCN screener in the NS-CSHCN database 
whose families spent time coordinating care per week and whose families cut back or stopped 
working by functional status, 2009-2010. National Survey of Children with Special Health Care 
Needs. NS-CSHCN 2009/10.  
 
Overall, 25% of families of CSHCN reported needing to cut back hours and/or stop 
working, or both, in the last year due to the child’s condition (Figure 4).  More than 90% of 
 families with children whose daily activities are never affected reported “no impact” on their 
work hours or employment status. Among families with CSHCN whose daily activities are 
consistently impacted, 47.3% of families reporting the need to cut back hours and/or stop work, 
or both, in the last year.10  
Lastly, annual out-of-pocket expenditure estimates were not reported by health and 
functional status. However, 44.6% of families of CSHCN report spending less than $250 per 
year on annual OOP expenditures, 21.4% spend between $250-$500 per year, 11.8% spend 
between $501-$1,000 per year, and 22.1% report spending more than $1,000 per year. These 
figures supported the building of the economic evaluation tool specific to caregiver burden for 
CSHCN. 
 
Economic Evaluation  
Decision Tree Model 
This economic evaluation employs a Decision Tree model, which simulates the financial 
burden and opportunity loss associated with caregiving for a CSHCN over one year. Using the 
NS-CSHCN, the model estimates the annual financial burden and opportunity loss for 40,242 
families with CSHCN with varying degrees of health and functionality. The analysis takes the 
societal perspective. 
The aim of the evaluation is to compare the annual financial burden and opportunity loss 
for one family given two alternatives: usual caregiving (status quo) and caregiving with the 
support of a care coordination program (intervention). The usual caregiving alternative assumes 
that families do not currently use a care coordination team and perform all care coordination 
activities from within the family structure. The second alternative, caregiving with the support of 
a care coordination program, assumes that families use a CC program is embedded within the 
 CSHCN’s primary care or specialty care clinic and serves families by providing individualized 
care planning, referral support, and care progress monitoring.   
The analysis’ primary outcome is the total opportunity loss (burden and expenditures) 
saved per family per year. To estimate the probabilities and expenditures, the researcher used 
materials published in peer-reviewed journals and national survey datasets. The tables included 
show the model’s input parameters, depicting the probabilities (Table 2) and costs (Table 3).  
The following figures depicts the Decision Tree model under the base-case (Figure 5) and 
the intervention alternative (Figure 6). From the decision node (usual caregiving vs. 
intervention), the population is subdivided into health and functional status categories which 
include: “daily activities never affected,” “daily activities moderately affected,” and “daily 
activities consistently affected.” A total annual opportunity loss is calculated per category. It 
should be noted for clarity that families within each category will experience all three “chance” 
alternatives of (1) time spent coordinating care per week, (2) impact on parental employment, 
and (3) out-of-pocket expenses.  
!Table 3. Probabilities of cost analysis model. 
! 
Table 4. Costs of cost analysis model. 
 
 
 
 
 
 
 
! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Decision Tree Model: Usual Caregiving Alternative (base-case). 
  
 
 
 
 
Figure 6. Decision Tree Model: Care Coordination Program Alternative (intervention). 
 Input Parameters 
The economic model used probability estimates gained from the national survey dataset 
of the NS-CSHCN and are described in the “Key Indicators” section of this paper.  
The NS-CSHCN provided probability estimates for the health and functional status 
domains. For example, 27.1% of families surveyed had a CSHCN whose daily activities were 
consistently affected.10 Additionally, for each of the domains, the NS-CSHCN subdivided 
probability estimates for (1) time spent providing, arranging or coordinating care for CSHCN per 
week and (2) impact of the child’s condition on parental employment. The estimates for out-of-
pocket expenditures were not subdivided in the NS-CSHCN survey, therefore the economic 
model includes the same probability estimates across all health and functional status domains. Of 
note, the minimum and maximum values in the table reflect the confidence interval for the 
responses to the NS-CSHCN survey questions. 
Under the usual caregiving alternative, the probability estimates from the NS-CSHCN 
survey remain the same as it is the base-case model. 
However, under the intervention alternative (a care coordination program), the number of 
hours per week of time spent providing, arranging or coordinating care by the informal caregiver 
changes. The literature suggests that a care coordination program will impact caregivers by 
reducing the time spent coordinating care by 1.4 hours per month.16 Converting hours per month 
to weeks per month, we estimate 0.35 hours per week are gained by the informal caregiver under 
the support of a care coordination program. In the intervention model, the researcher reduced the 
base-case estimates of time spent coordinating care per week by 0.35 hours per week. 
 
 
 
 
 Costs 
The economic evaluation used cost data from the Tanner et. al (2014) randomized control 
trial and the U.S. Bureau of Labor Statistics May 2016 wages report for all occupations. 
To calculate the branches estimating the time burden of coordinating care, the researcher 
used the 2016 median wage rate of $17.81 (all occupations).23 For the first alternative (< 1 hour 
per week), the researcher estimated one hour of missed work per week over one year. For the 
second alternative (1-4 hours per week), the researcher estimated 3 hours of missed work per 
week over one year. For the third (5-10 hours per week) and fourth (11+ hours per week) 
alternatives, the researcher estimated 7.5 and 11 hours of missed work per week, respectively. 
In terms of calculating the annual opportunity loss of the impact of the child’s condition 
on parental employment, the researcher assigned a national median wage rate to value an hour of 
missed work time. It is important to note that wages differ greatly on the basis of individual 
characteristics, especially sex, education, race and age.7 For this economic model, the researcher 
estimated $0.00 in opportunity loss for families that responded with “no impact reported.” 
Additionally, for families that indicated that they stopped working, cut back on work, or both, 
the researcher calculated the base-case figure by estimating the median yearly wage (all 
occupations) with a 30% overall reduction.23  
To estimate the out-of-pocket expenditures per year, the researcher assigned the mean of 
each alternative. For example, for OOP expenditures ranging between $250.00-$500.00 per year, 
the base-case estimate assigned is $375.00. For the alternative of > $1,000 per year in OOP 
expenses, the researcher assigned the mean of $1,000.00-$1,500.00, which calculates to 
$1,250.00. Of note, this is a low base-case estimate as the literature suggests some families pay 
upwards of $30,000-$50,000 per year in OOP expenses.11 
  
 
Under the intervention alternative (a care coordination program), all cost inputs remain 
the same except for the number of hours per week of time spent providing, arranging or 
coordinating care by the informal caregiver. We estimate 0.35 hours per week are gained by the 
informal caregiver under the support of a care coordination program, which translates to $324.03 
returned in opportunity gains per year per caregiver unit or family across all health status 
categories.  
Lastly, the care coordination intervention selected was developed within a primary care 
or specialty care setting. For this reason, this evaluation does not include a cost estimate for a 
care coordination program, with further discussion in the limitations section of this paper. 
Limitations 
Simplification 
The model simplifies the experience and burden of caregiving for CSHCN. It is important 
to note that individual branches on the decision tree do not represent the singular pathway of a 
family; the tree is a tool used to organize the costs and opportunity losses associated with a given 
health and functional status. 
Data 
 The economic analysis only utilized three measures from a national survey dataset. While 
the number of respondents is large (n = 40,242) and provides strong statistical power, it is critical 
to note that the experience of caregiving for CSHCN is unique and varied across families and 
caregivers.  
 
 Cost 
 The economic analysis presented is a conservative estimate of the overall cost and 
opportunity loss of caregiving for CSHCN. The research presented in this analysis estimates on 
annual out-of-pocket expenses that are exclusive of annual health insurance premium, 
deductible, coinsurance and copayment expenditures. Additionally, the model does not account 
for annual costs incurred by a family or caregiver of CSHCN for items like added electricity, 
heating and water needs, special clothes, food, and other expenses associated with medical care.7 
Moreover, the model does not estimate the day-to-day expenses incurred by the family that are 
specific to the CSHCN population, like extra laundry due to incontinence and vomiting and 
special wheelchair lifts and vans.   
Lastly, this evaluation does not include a cost estimate for the care coordination program, 
as it is assumed that the future intervention would be embedded within a primary care or 
specialty care setting. A care coordination program would require the hiring and training of new 
care coordinators or nursing staff based on the panel of CSHCN at the clinic. These cost inputs 
would be added to a future economic analysis under a scenario of care coordination intervention. 
For clarity, those estimates were not taken into account in this economic model.  
 
V.! Results  
Under base-case estimates (usual caregiving), the total cost of caregiving for CSHCN per one 
family per year is $6,541.74. Under the second alternative (care coordination program), the total 
cost of caregiving for CSHCN per family per year is $6,865.77. The care coordination alternative 
is the dominant strategy, meaning it is the least costly alternative for families with children with 
 special health care needs. The total financial and opportunity gained per family per year with a 
care coordination program is estimated at $324.03.  
 
VI.! Conclusions 
The economic model’s main conclusion is that the intervention of providing care 
coordination services within the primary or specialty clinic will impact families’ financial burden 
and opportunity loss experienced while caregiving for a CSHCN. The impact of changing one 
alternative where 1.4 hours per month (or about 20 minutes per week) of care coordination 
services saves a family over $300 per year in financial burden and opportunity losses. We can 
conclude that minimal care coordination services will allow families that care for CSHCN 
greater economic freedom and reduced financial burden by the ability to work more hours and 
make additional earnings. 
From a societal perspective, investing in care coordination programs and health innovation 
policies will meaningfully impact the burden of caregiving for CSHCN. With the support of care 
coordination support, families of CSHCN have the opportunity for improved economic and 
societal productivity.  
The secondary conclusion is that the evaluation warrants further analysis on the basis of 
socio-economic status. For families at different income levels (measured by the percentage of 
federal poverty level), the financial and opportunity cost savings of $300 may have varying 
impact. It is critical to explore the economic burden and opportunity loss of caregiving for 
CSHCN on low SES populations. Future research questions of interest include estimating the 
impact of caregiver burden on low SES populations in terms of stunting the CSHCN’s potential 
as a future economic and social contributor to society. 
 In conclusion, estimating the total economic burden of caregiving for CSHCN is challenging. 
However, even with imperfect or simplified data, researchers can begin to (1) understand the 
experience of caregiving for this unique population and (2) build the evidence base for care 
coordination and case management programs to support caregivers of CSHCN in public health 
policy making. 
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